Objective: To compare efficiency of trans-arterial chemo-embolization (TACE) plus high intensity focused ultrasound (HIFU), and TACE alone on patients with primary liver cancer. Study Design: A descriptive, analytical study. Place and Duration of Study: Department of Ultrasound, Daqing Oilfield General Hospital, China, from March 2015 to March 2017. Methodology: A total of 90 primary liver cancer patients were randomly divided into control group and observation group, 45 cases in each group. Control group was treated with TACE alone, while observation group was treated with HIFU plus TACE. Alpha-fetoprotein (AFP), alanine amino-transferase (ALT), aspartate amino-transferase (AST), total bilirubin (TBIL), and frequency of complications, were compared in the two groups. Results: The total remission rate of observation group was higher than that of control group (p=0.017). At 6 months after treatment, AFP level in observation group was lower than that in control group (p <0.001). There was no statistical difference in liver function indicators of ALT, AST, and TBIL between two groups (p=0.968, 0.944 and 0.973, respectively). The incidence of digestive tract hemorrhage was lower than that in control group (p=0.049). After one year of follow-up, the tumor recurrence rate and tumor metastasis rate in observation group were lower than that of control group (p=0.036 and 0.044, respectively). Conclusion: Treatment of primary liver cancer by TACE plus HIFU has a higher overall remission rate, causes little damage to normal liver tissue, can fully kill tumor cells and reduce postoperative local recurrence and metastasis rate with less adverse reactions.
INTRODUCTION
Primary liver cancer refers to malignant tumor that occurs in liver cells or intrahepatic cholangiocarcinoma. 1 As a common clinically refractory malignant tumor, it has a high incidence worldwide. 2, 3 Surgery, radiotherapy, chemotherapy, hormonal therapy are current popular cancer treatment options. These treatments are often associated with some inherent limitations. For instance, the anticancer drugs used for chemotherapy can quickly spread throughout the body and is ineffective in killing metastatic cancer cells; Trans-Arterial Chemo-Embolization (TACE) is an important tumor surgery. However, it is not effective in mitigating metastases, and it is still residual cancer in the tumor lesions. 4 As a bloodless scalpel, high-intensity focused ultrasound (HIFU) is regarded as one of the most promising and representative noninvasive therapeutic modalities for cancer surgery. 5 It must be said, though, that HIFU are still in their infancy because of critical efficiency issues which remain to be solved. It is pointed out in some researches that HIFU seems to add clear survival advantages over TACE alone. 6 But some researchers believe HIFU have synergistic effect with TACE. 7 The objective of this study was to compare the therapeutic efficiency of TACE plus HIFU and TACE alone on patients with primary liver cancer.
METHODOLOGY
This study was conducted at the Department of Ultrasound, Daqing Oilfield General Hospital, China, from March 2015 to March 2017. Approval was taken from the Hospital's Institutional Review Board. A total of 90 primary liver cancer patients were selected as research subjects. Inclusion criteria were in line with the diagnostic criteria of middle and advanced liver cancer, diagnosed as liver cancer by pathology, impossibility in radical resection, no combined distant metastasis; stable vital signs, normal coagulation mechanism, normal liver and kidney functions, complete clinical data, completing one year's postoperative follow-up. Exclusion criteria included, with combined severe mental illness, severe heart, lung, kidney disease, accompanied with other malignancies and hematological diseases, pregnant and lactating women with abnormal coagulation mechanisms, with possibility of radical resection, poor compliance and failure to complete follow-up. The patients were randomly divided into control group and observation group, with 45 cases in each group. The control group was treated with TACE alone. Seldinger technique was employed to puncture the intubation tube, followed by celiac artery and hepatic artery angiography. The blood supply and branch status were observed. Later, portal vein and reflux were observed by superior mesenteric artery angiography. The catheter was then delivered to the left or right hepatic artery. The chemotherapeutic agents and lipiodol were injected into the tumor supply blood vessels. The chemotherapy drugs included 5-fluorouracil 1.0 g and epirubicin 30 mg (10 mg of which was mixed with an appropriate amount of ultra-liquid iodized oil to form emulsion). The dose of lipiodol emulsion varied depending on the size of the lesion and intraoperative tolerability of the patient, with an average dose at 10.5 ml. TACE treatment was performed 1-2 times depending on the patient's tolerability, with intervals of 3-4 weeks.
The observation group was treated with HIFU plus TACE; HIFU was performed 2-4 weeks after TACE treatment. The parameters of HIFU tumor treatment system were: frequency 0.8 MHz, focal length 150 mm and treatment duration 4946-16223 s. The therapeutic range and therapeutic dose were adjusted by monitoring B-mode ultrasound images during the treatment ( Figure 1 ). Forty-five patients were treated with HIFU for at least 2 times and up to 6 times, with an average of 3.16 times.
After six months of treatment, the efficacy was evaluated according to WHO criteria, including complete remission, partial remission, stable and evolve. Complete remission revealed the arterial phase tumor focus basically disappears. Partial remission revealed arterial phase tumors shrink by more than 30% in diameter. Stable revealed the arterial phase tumor shrinks by no more than 30% or increases by no more than 20% in diameter. Evolve revealed the arterial phase focus increases by more than 20% in diameter. The total remission rate = (complete remission + partial remission) / total number of cases x 100%. After 6 months of treatment, fasting peripheral venous blood was collected from the two groups to measure and compare changes in indicators such as alpha-fetoprotein (AFP), alanine aminotransferase (ALT), aspartate amino-transferase (AST), and total bilirubin (TBIL). The incidence of complications at 6 months after surgery was observed in both groups. Both groups completed a 1-year follow-up survey to record recurrence and metastasis of the tumor in the form of telephone and outpatient review.
The SPSS 22.0 statistical software was used for data analysis. Count data was expressed as frequency with percentages and the Chi-square test was used for comparison between groups. Measurement data was expressed as mean ± standard deviation, and independent samples t-test was used for comparison between groups. P-values less than or equal to 0.05 were considered significant.
RESULTS
Ninety patients included 52 males (57.78%) and 38 females (42.22%); age ranged from 35 to 73 years, and average age was 58.34 ±2.95 years. Tumor diameter ranged from 4 to 15 cm, with average of 11.16 ±3.28 cm.
The total remission rate of the observation group was 84.44% (38 cases), which was higher than that of 62.22% (28 cases) in the control group (p=0.017, Table I ). At 6 months after treatment, AFP level was lower in the observation group than that in the control group (p<0.001). There was no statistical difference in liver function indicators of ALT, AST, and TBIL between the two groups (p=0.968, 0.944 and 0.973, respectively, Table II ).
Comparison of efficiency of TACE plus HIFU and TACE alone on patients with primary liver cancer The incidence of digestive tract hemorrhage was 2.22% (1 case) in the observation group, which was lower than that of 13.33% (6 cases) in the control group (p=0.049).
There was no statistical difference in incidence of such complications as renal failure, fever, nausea and vomiting between the two groups (p=0.315, 0.694 and 0.725, respectively, Table III) .
After one year of follow-up, the tumor recurrence rate in the observation group was 6.67% (3 cases), which is lower than that of 22.22% (10 cases) in the control group (p=0.036). The tumor metastasis rate in the observation group was 4.44% (2 cases), which was lower than that of 17.78% (8 cases) in the control group (p=0.044).
DISCUSSION
TACE is the most commonly used treatment for liver cancer. It is to embolize blood-supply hepatic arteries of liver cancer using embolic agents like lipiodol to induce ischemic necrosis of tumor. 8, 9 At the same time, use of chemotherapy drug can increase the efficacy of tumor destruction. Lee et al. concluded that the developed doxorubicin (DOX)-loaded, hyaluronic acid-ceramide (HACE) nanoassembly-releasing poly (lactic-co-glycolic acid) (PLGA) microspheres (MSs) can be used as a drug-loaded HA nanoassembly-releasing MS system for TACE therapy of liver cancer. 10 Aktas et al. revealed that TACE, an important therapeutic option in unresectable liver tumors, can provide survival benefit even for intracellular cholangiocellular carcinoma and cancers of unknown primary, which are very large in size. 11 However, liver cancer has dual blood supply from hepatic arterial and portal vein, and peripheral blood supply of large liver cancer comes from portal vein. Liver tumor cells are not sensitive to chemotherapy. 12 Therefore, most studies suggest that it is difficult for TACE to completely kill liver tumor cells and improve the survival of middle and advanced liver cancer patients impossible to undergo resection. 13, 14 HIFU is focused on the tumor target area through lowdensity ultrasound in vitro. The temperature of the focused point reaches 65-120°C, so that the coagulative necrosis occurs in the tumor tissue, with almost no damage to the normal tissues around the tumor. 15, 16 At the same time, as tumor antigens, the inactivated tumor tissue stimulates generation of anti-tumor antibodies in the body, creating subsequent immune anti-tumor effect. The effect in these two aspects enables fulfillment of the treatment purpose like a non-invasive surgical knife. 17 Guiding HIFU treatment, using elastic properties of ablated tissues, is gaining attention since it is noninvasive and can provide new information. 18 Ng et al. concluded that HIFU treatment was effective for unresectable hepatocellular carcinoma and patients had favourable survival outcome. 19 It is worth mentioning that even though the local and systemic complication should be a concern. Li et al. pointed out that complications of HIFU therapy for patients with liver cancer include skin burns, pain, induced fever, mild impairment of liver function or renal function and local damage. 20 Synergic effects take place in the HIFU combined with TACE, in which lipiodol may play an important role in the synergic effects.
This study showed that the total remission rate was higher in the observation group than in control group; incidence of digestive tract hemorrhage was lower in the observation group than in the control group. There was no statistical difference in incidence of complications such as renal failure, fever, nausea and vomiting between the two groups. After one year of follow-up, the tumor recurrence rate and metastasis rate were lower in the observation group than in control group. It suggests that HIFU plus TACE is significantly superior to TACE alone in the treatment of primary liver cancer, as it can control tumor recurrence and metastasis without increasing adverse reactions, thus safe and reliable. This conclusion is basically consistent with some scholars. 21 This may be because combination of HIFU and TACE can complement each other's advantages with a synergistic anti-cancer effect in which hyperthermia facilitates penetration of chemotherapy drugs into cancer cells, and hyperthermia combined with chemotherapy promotes the tumor cell apoptosis.
AFP is considered to be the most ideal marker in the diagnosis and treatment of liver cancer, which has great practical value in diagnosing tumors, monitoring tumor recurrence and metastasis, judging efficacy and prognosis, etc. 22 Rungsakulkij et al. suggested that serum AFP responses were significant prognostic factors for the surgical outcomes of HCC patients, and post-resection AFP levels could direct the management of HCC patients. 23 This study showed that AFP level was significantly lower in the observation group than in the control group at 6 months after treatment. There was no significant difference in liver function indicators between the two groups. It suggests that combination of HIFU and TACE can effectively lower AFP level, with little damage to normal liver tissue of primary liver cancer patients.
CONCLUSION
Compared with TACE alone, treatment of primary liver cancer by HIFU plus TACE has a higher overall 
